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TELEHEALTH USAGE THROUGH THE COVID-19 PANDEMIC: AN 
EVALUATION OF THE FEASIBILITY OF VIRTUAL PLATFORMS IN 
HEALTHCARE 
ATULITA G. PUNNAMARAJU 
 
ABSTRACT 
Background: Telehealth is a healthcare delivery platform that allows for clinicians to 
deliver care via the phone or computer. The public health restrictions associated with the 
Covid-19 pandemic have shown how telehealth could be used as a platform to deliver 
care. With state-wide stay at home orders and the associated suspension of elective 
medical procedures telehealth rose as an option to deliver care to patients. Prior authors 
described that telehealth usage increased at the start of the pandemic and then decreased 
once the reopening processes in several states commenced in the May to June period. 
Although these studies have provided valuable information regarding telehealth, many of 
these did not look beyond the June time frame. In addition, the implications from the 
range of telehealth policies remain largely unexplored.   
Objective We sought to assess policies and other drivers of telehealth use. In order to 
achieve this, we described the change in telehealth usage over the year of 2020, identified 
potential drivers of increased telehealth usage at the patient and policy level, and 
explored the heterogeneity of state policies.  
Methods We performed a retrospective cohort study of 417,963 de-identified individuals 
with healthcare visits between December 2019 to December 2020. This data was 
extracted from HealthJump, which contains Electronic Health Record data sourced from 
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participating members of its network.  Visits were labeled telehealth by using CPT billing 
codes. We explored national and state-level trends in telehealth use, as well as patient-
level drivers such as demographics, medical diagnoses, and Covid-19 status.  
Results Telehealth usage increased at the onset of the pandemic across the nation, 
different age groups, and various health diagnoses.  The relaxation of state policies led to 
a decrease in telehealth usage across the nation and individual states but was higher than 
pre-pandemic conditions. Telehealth was used more by those with conditions deemed “at-
high-risk” for Covid-19 as well as medical specialties that were more feasible for the 
virtual platform. Patients who were Covid-19 positive used telehealth more in the latter 
part of the year. Patients who were 65 and older did use telehealth, even though it was at 
a lower volume than the other age group (under 65).  
Conclusion The Covid-19 pandemic has shown how telehealth can be an effective 
alternative to in-person visits for medical needs that are elective or non-life-threatening. 
Although telehealth may not be used in the same capacity as it was during Covid-19, the 
results show that people are willing to use it and that looking into the future Telehealth 
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 Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) also 
known as Covid-19 originated in the Hubei Province in the People’s Republic of China 
1,2. The Covid-19 pandemic has left a lasting impact on the international health front in 
many levels. Many countries have seen extremely high death tolls due to this disease. As 
a result, the pandemic has led to a complete upending of normal routines in several 
places. Beyond the management of the pandemic alone, healthcare had to adapt to how to 
deliver all other types of healthcare. At the onset of the Covid-19 pandemic, the delivery 
system had to address multiple types of care, including procedures, routines, and 
preventive care all while healthcare’s attention was drastically shifted to care for those 
affected by the virus. At the same time, there was a dilemma as to how to address pre-
existing and other medical needs outside of the virus while maintaining safe and healthy 
protocols.   
Telehealth drastically increased during the pandemic as an effort to bridge the gap 
between patients who were unable to access healthcare in person and their ongoing care 
needs. With a heterogeneous set of laws and regulations related to telehealth at the start 
of the pandemic, states had to rapidly adapt to this medical emergency. Telehealth 
provided a platform for doctors to give care to those not suffering from the virus while 
maintaining safety protocols initiated by governments. The pandemic period opened the 
door to a rapid expansion of telehealth for a range of clinical uses, including preventative 
care and mental health. Whether enthusiasm for telehealth will continue after the 
pandemic is an area of future study, including what types of clinical care may be best 
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adapted for future telehealth payment models or ongoing care needs of patients. Looking 
into telehealth trends through the year 2020 will allow for some insight into this as the 
variability in policies and Covid-19 cases show how patients would use telehealth as a 




The magnitude of the Covid-19 pandemic was unexpected and significant. The 
Covid-19 virus gets its name from being recognized in December 2019 3. Several cases 
with similar symptoms started being reported in Wuhan; due to the lack of information 
regarding this new virus, it was first referred to as “pneumonia of unknown 
cause”3,4.  Recent reports have shown that SARS-CoV-2 made the transition from animals 
to humans in the Huanan seafood market in Wuhan 1. By mid-January, the United States 
(US) reported its first case of Covid-19 in the state of Washington5. The World Health 
Organization (WHO) emergency committee declared a global health emergency on 
January 30, 2020 1. By February of 2020 over 37 countries around the world have 
reported cases of Covid-19 positive patients 3. In the coming weeks, several countries saw 
the cases exponentially increase with death tolls also going up at an alarming rate. In 






CLINICAL PRESENTATION AND SYMPTOMS OF COVID-19 
         Preliminary cases of Covid-19 were described as a viral-pneumonia due to the 
exhibited symptoms being similar to those characterized by pneumonia 3. Even though 
the information revolving around this virus is rapidly evolving, patterns of symptoms 
emerged. This particular condition involves pulmonary symptoms, including cough and 
difficulty breathing 6.In addition to these, there are extrapulmonary symptoms such as 
loss of sense of smell and taste as well as fever 6.There is an average interval of 9.1 to 
12.5 days between exposure to the virus and presentation of the symptoms 3. People who 
are at higher risk of mortality or experiencing the disease more severely and in some 
cases death are the elderly and those with comorbidities which include: hypertension, 
diabetes, coronary heart disease, cancer, and lung disease 3,6. Patients who had prolonged 
effects of Covid-19 eventually develop Acute Respiratory Distress Syndrome (ARDS) 6. 
Extended effects of Covid-19 lead to other severe conditions in the body such as ARDS, 
multiple organ failure, cardiac injury, kidney injury, severe pneumonia, septic shock, to 
name a few, which eventually led to death 6. As deaths started to increase, the elderly and 
immunocompromised were deemed the most vulnerable to the virus and many 
regulations and guidelines were instigated to control the spread. Due to this, it is 
important to see how people placed in the most vulnerable categories were able to seek 






WHO AND CDC GUIDELINES 
         After the WHO declared Covid-19  a global health emergency, several health 
guidelines were implemented to ensure people stay safe, all of which had implications for 
how healthcare could be delivered. Critical to efforts in containing the virus were 
physical distancing and isolation. One of the most emphasized guidelines was 
maintaining social distancing 4. It is advised to keep approximately 6 feet distance 
between people to avoid the transmission of the virus 7.  In addition, masks have been 
highly recommended to further prevent respiratory particles from being disseminated 4. 
Apart from the hygiene and health guidelines, there were several instructive 
recommendations that were set out by many national health organizations to help contain 
the disease. In the United States, the Center for Disease Control (CDC) was very 
instrumental in spreading awareness of Covid-19 prevention and care. It was advised that 
if someone were to get sick they should stay home and isolate themselves 7. Quarantining 
oneself became extremely vital to make sure that the virus was not transmitted, regardless 
of whether the person was asymptomatic or symptomatic but more so when someone is 
sick 7. Covid-tests were encouraged to confirm whether someone had the virus or 
not7.  After presentation of symptoms, individuals were instructed to quarantine for10-20 
days or until they received a negative test result 7. Regardless of positive or negative 
Covid-test results, following all the health guidelines and protocols was highly advised. 
Physical distancing and social isolation were emphasized to contain the virus and prevent 
the spread of it, which had a direct impact on aspects of society such as healthcare 





         Healthcare providers turned to telemedicine as a way to continue delivering care 
while maintaining safety and physical distancing protocols. Telehealth or telemedicine 
both indicate the usage of information and communication technologies (ICT) to deliver 
health services where there is a physical separation between the provider and recipient 8. 
When looking at telemedicine, it describes using technology as a medium to treat, 
diagnose, and provide remote care and monitoring for patients9. Telehealth is a little 
broader in scope and encompasses all forms of healthcare, health education, and health 
research that is conducted remotely using the aid of technology 9.  Telehealth as we know 
it today has truly evolved parallel to advancements in the telecommunication sector. 
HISTORY OF THE USAGE OF TELEHEALTH 
         The formal recognition of telemedicine happened in the 1920s with the start of the 
usage of telemedicine that resembled how it is used in the present-day: a real-time 
audiovisual interaction between provider and recipient 5,8. From 1960-2000 telehealth 
started to increase with the main intention of providing care to underserved and difficult 
to access areas (6). With the rise of the internet and smartphones, the face of telehealth 
has changed and made it more accessible and user-friendly to a wide range of people. 
Several smartphone applications have been developed that allow patients to see and track 
their health either independent of or through their medical provider 8.  The US 
Department of Health and Human Services in 2006 estimated that 60% of hospitals in the 
country used telehealth in some form 5. Before January 2020 telehealth regulations and 
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usage were inconsistent and varied a lot from state-to-state with regards to what medical 
specialties used telehealth and if they did, what form of telehealth they could use (audio 
or video) and have patients get insurance coverage. With the Covid-19 pandemic hitting 
the US, the state and national policies started seeing a change to expand telehealth usage5. 
TELEHEALTH PRIOR TO THE COVID-19 PANDEMIC 
 The U.S Health Resource and Service Administration defines telehealth as “the 
use of electronic information and telecommunication technologies to support long-
distance clinical health care, patient and professional health-related education, public 
health and health administration” 10. Despite having such a standardized definition, no 
two states in the country define and regulate the use of telehealth in the same way. There 
might be similar language used in legislature but there is a noticeable difference in 
modalities used 10. Prior to the pandemic, telehealth was categorized into three main 
modalities: Live Video, Store-and-Forward, and Remote Patient Monitoring (RPM). Live 
video was considered synchronous telehealth while Store-and-Forward was asynchronous 
telehealth. Store-and-forward allowed patients and providers to electronically 
communicate to share and interpret information prior to or after a medical or surgical 
consultation 10. RPM is continuous monitoring of a patient while the provider is in a 
different location 10.  Through inclusion or exclusion of these modalities, differences in 
telehealth rose between states. Some states only allowed video and did not consider 
electronic communication or audio as a part of telehealth 12.  
 The US Centers for Medicare and Medicaid Services (CMS) are the biggest 
payers for telehealth, followed by private insurance companies that have varied policies 
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on coverage 12. Physicians usually get reimbursed at lower rates for telehealth than in-
person services across all insurance payors. Patients must often make out-of-pocket 
payments for telehealth. There is a deductible cost when using telehealth and the amount 
the patient (who uses Medicare or Medicaid) is responsible for paying is 20% of the 
Medicare-approved amount 13. Private insurances vary with coverage and cost based on 
the plan and state policies, for example, certain states require the telehealth cost coverage 
to be synonymous with in-person visits while others distinguish between the two 14.  
 Over the past decade, telehealth policies have expanded to help incorporate this 
medium into healthcare practice. According to the Center for Connected Health Policy, in 
2013 only 27 states had telehealth defined as a part of their Medicaid policy 10. In 2019, 
right before the pandemic hit, 43 states had defined telehealth with regards to what are 
acceptable forms of it and what aspects of telehealth would be covered for their Medicaid 
policy. All 50 states plus Washington D.C (D.C), after the start of the pandemic, have 
approved some level of coverage for Medicaid users in telehealth 12. Although overall 
defining and inclusion of telehealth in policy increased, there are still several variations 
with regards to restrictions and what is considered eligible for reimbursement between 
each state 10. 
TELEHEALTH DURING THE COVID-19 ERA 
Financial and Insurance driven Policies: 
         The CDC and WHO started highly recommending that healthcare should shift 
over to a telehealth model of delivery to prevent exposure and spread of the virus as soon 
as the Covid-19 pandemic was declared a Global Health emergency at the end of January 
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2020. Starting in early 2020 many medical institutions increased their usage of 
telemedicine within two weeks of the pandemic being announced 5. The US Government 
increased its funding for telemedicine and relaxed various restrictions that were 
previously imposed 5. Restrictions included financial coverage on insurance plans and 
medical specialties that were allowed to use telehealth among others. The CMS wanted to 
reduce the number of in-person visits by issuing a temporary and emergency relaxation of 
telemedicine rules 5. All the states in the US within the period of late March to April 
started enacting this through the 1135 waiver and Coronavirus Preparedness and 
Response Supplemental Appropriations Act (CPRSA) 5,15,16. This allowed for original 
Medicare enrollees to have the same telemedicine benefits as Medicare Advantage 
patients. In addition, there was an equivalent reimbursement for virtual visits as there 
were for in-person visits 5. 
 Many circumstances make someone eligible for Medicare, but one of the most 
common ones is that it caters to people 65 years and older 16. Several studies have 
indicated that telehealth poses a disadvantage to older populations who do not have 
access to the appropriate technology, including  video conferencing software. But there 
have not been further investigations done into the Medicare policy implication on this 
demographics’ telehealth usage apart from the technological gap argument 5. By looking 
into other implications apart from technology, it will allow for there to be knowledge of 
whether the policies that were implemented addressed the healthcare needs and bridged 
the gap created by the pandemic.  
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Another federal stimulus package that was implemented to address the Covid-19 
pandemic was the Families First Coronavirus Response Act (FFCR) 15, which expanded 
Covid-19 testing, supported Medicaid, and enhanced unemployment benefits 15. Through 
the FFCR, the government aimed to make healthcare through the telehealth platform 
more financially accessible. The last major federal act to be passed was the Coronavirus 
Aid, Relief, and Economic Security Act (CARES) 15. Similar to the other federal 
initiatives, the CARES act was an economic expansion act that allowed for greater 
coverage of telemedicine as well as loosened the definition of Medicare telehealth 
services 15. This allowed for patients who were covered under Medicare and other private 
insurances to be entitled to more healthcare services and providers outside their network 
through telehealth. 
 Insurance coverage for telehealth increased due to the pandemic. Starting March 
6, 2020 telehealth visit payments were either significantly reduced or waived under all 
public and private insurance plans 13. All states made some expansion with regards to 
originating sites, type of provider, and types of services that would be reimbursable 11. 
This included allowing the patient’s home to be an acceptable originating site, including 
certain emergency departments, physical therapy, and occupational therapy visits, and 
also covering virtual check-ins and E-visits 13. Unlike before, all states now regulated 
private payer insurances within the realm of virtual healthcare platforms. Reimbursement 
and eligibility varied based on the insurance company and their respective coverage plans 
11. The Medicare Advantage Plans expanded to include coverage for Covid-19 tests 




         One area of concern as healthcare switched over to telehealth was the accessibility 
of this platform. Although several hospitals throughout the country quickly adapted to the 
new model of healthcare delivery, some hospitals were unable to make the switch due to 
a lack of resources. The benefit of telehealth is that the provider and patient can be 
physically distant and still conduct an appointment. But there were several clauses in the 
insurances that require the provider to be within a particular geographic boundary for the 
patient to receive coverage, especially through federally funded insurances 5.  Once the 
President made an official Declaration of National Emergency, this allowed the 
Department of Health and Human Services (HHS) to enable policies revolving around 
increasing access and promoting virtual medicine 15. On January 28, 2020, the HHS 
added a fifth amendment to the Public Readiness and Emergency Preparedness (PREP) 
Act. This authorized any healthcare provider who is licensed or certified in a state to be 
able to “prescribe, dispense, or administer Covid-19 vaccines in other states” 17. This 
relaxed medical licensure laws pertaining to the care of patients outside of state borders 5. 
Once the pandemic hit, this policy was expanded to telehealth practice outside the state 
border. States that did not allow for out-of-state licensed doctors to practice in their state 
were Alaska, Delaware, Michigan, Mississippi, Ohio. With telehealth, it was Alaska, 
Florida, and Ohio that never allowed for this policy. Alabama, Arkansas, Michigan, and 
Mississippi allowed this policy for a brief period before rescinding it in the later part of 
2020 17. Delaware only allowed out-of-state doctors to provide care through telehealth for 
Behavioral Health specialty only 17. 
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 Originally the CMS had strict guidelines around where patients can receive care, 
but the pandemic hit these restrictions were relaxed. If a patient was receiving care from a 
nonurban location where there was a shortage of health professionals, they were now 
eligible to get care from a wider geographic location 15. Also, patients were now allowed 
to switch their care to new physicians that used telehealth and still be covered 15.  The 
Federal Communications Commission (FCC) launched a Covid-19 Telehealth Program 
aimed to help increase technological infrastructure in rural and remote hospitals to 
increase the usage of telehealth. In March 2020, the FCC also kick-started the Rural 
Health Care Program which aimed to increase access to telehealth for low-income and 
geographically remote patients 5. 
Broadened usage of Telehealth: 
         With telehealth being completely virtual and using online and technological 
platforms, the Health Insurance Portability and Accountability Act (HIPAA) had to be 
addressed. HIPAA is mainly concerned about patient security and privacy, it aims to keep 
patient data safe and urges healthcare organizations to use the best practices in 
administrative, physical, and technical security 5. Before 2020 hospitals were already 
using virtual platforms and online software for patient data, but the demand and usage 
drastically increased once the pandemic hit, and healthcare had to adapt to that. To 
address this increased demand, HIPAA regulations were relaxed to a certain extent to 
accommodate the needs of patients and healthcare providers 5. This allowed for a some 
leeway in the enforcement of software violations as well as expanding the acceptable 
telemedicine platforms to include Zoom for Healthcare, Cisco Webex, Google G Suite 
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Hangout, Skype for Business, and Doxy.me, among others 5. These new HIPAA policies 
aimed to help make the transition to more regular use of telemedicine easier and faster. 
         Telemedicine and telehealth have been broadly used during the Covid-19 
pandemic to help increase access to care in several different realms of healthcare. It met 
the high demands of healthcare needs while maintaining the safest and healthiest 
environment for the patient and provider. During the pandemic, telehealth visits were 
used for surveillance, triage, diagnosis, and treatment which included e-prescriptions, 
follow-up care, and rehabilitation 18. Telehealth also helped create a hybrid model of 
healthcare delivery where some of the healthcare professions would be in-person while 
others would be virtual. An example of this is with supervision during procedures, this 
would help reduce the number of people that have to physically be present in the 
operation theater 15. By implementing this method of telehealth supervision, it allowed for 
residents to perform care like attending physicians due to the high demand for medical 
care that was needed 5,15. Usage of electronic medical monitoring devices and wearable 
devices complemented Telehealth care. These included glucometers, handheld blood 
pressure monitors, pulse oximeters, and digital stethoscopes 18. 
SUSTAINABILITY OF PANDEMIC TELEHEALTH POLICIES 
Although many states have adapted emergency implementation of laws and 
relaxation of preexisting policies, many of those have not been made permanent 
telehealth coverage laws in the state. The National Telehealth Policy Resource Center 
released a report detailing the current permanent standing laws around telehealth 
coverage and reimbursement as of Fall 2020. In this report, they have indicated that many 
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of the policies that have been implemented on the special circumstances of the Covid-19 
pandemic are only valid until the National Public Health Emergency or the respective 
State’s State of Emergency is called off 17. Some policies were adapted into states’ 
permanent laws, but those were done based on administrative actions and not state 
legislators. This particularly applies to the coverage of virtual check-ins and E-visits 11. 
Even though the patient’s home is now an acceptable originating site in most of the 
states, there are several restrictions and parameters for reimbursement eligibility.  Current 
permanent policies in several states only reimburse for synchronous telehealth visits, 
transmission and facility fees associated with telehealth visits are only covered in 32 
states 11. Audio-only visits were only adopted by a few states. Even though audio-only 
visits were added, only certain medical conditions and specialties are allowed to be used 
in this medium. Utah and New York were the only states to incorporate audio-only mode 
into their definition of telehealth but did not state anything with regards to its 
reimbursement eligibility 11. This may have made it hard for the utilization of this policy 
as consumers of healthcare would need insurance reimbursement clarity.  
The year 2019 was an eventful year with regards to telehealth policies. Several 
states either added or expanded telehealth policies in their state. In addition to defining 
telehealth Alaska, Arizona, Arkansas, and California furthered their definition by adding 
store-and-forward modality 10. All states now reimburse for live video visits, but there are 
limitations as to which qualify based on the type of visit, provider, and originating site 
10,11. In total, only 12 states accept homes and schools as allowable originating sites for 
telehealth to be reimbursable 14. The originating site defines where the patient is located 
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while the appointment is taking place. With regards to the different modalities of 
telehealth, 16 states limit telehealth to only synchronous methods while 29 states and D.C 
allow for asynchronous methods too 14. RPM is allowed to be reimbursed in 22 states and 
D.C but only for certain medical specialties, most commonly end-of-life care. Similarly, 
audio-only telehealth is eligible for coverage in special circumstances based on the 
medical need, especially those who are disabled and or unable to go in-person for 
frequent visits due to a health condition. One of the main specialties to benefit from 
telehealth expansion is Behavioral Health followed by substance-use disorder services 
12,11. 
Very few states had progressive telehealth policies before the pandemic. Even 
though 2019 state telehealth policies show higher acceptability of this mode of healthcare 
delivery, there is still a huge gap in its coverage and accessibility. In addition to Medicare 
and Medicaid, private payer insurances are also a huge contribution to the healthcare 
market. Although there is more variability in them due to many companies and coverage 
plans, states have some level of power over them through private payer regulations. This 
however does not include self-funded plans, as those do not fall under any insurance 
company coverage. Although every state is regulating insurance coverage of telehealth 
during the pandemic, 43 states do not have laws governing private payer telehealth 
reimbursement policies 11. California is the only state prior to the pandemic to instigate a 
telehealth policy that encompassed both coverage and inclusivity 10. On October 13, 
2019, Governor Gavin Newsom of California approved Bill AB-744 which made 
telehealth reimbursable at the same rate as in-person services 11.  
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FEASIBILITY OF TELEHEALTH IN HEALTHCARE SYSTEMS 
 Telehealth optimized access to health care at a time when it was severely 
limited by the pandemic. However, efforts to use telehealth over a longer period need 
to consider whether it is feasible in all areas of medicine with regards to care delivery. 
Providing healthcare over video and audio platforms is not feasible for all specialties. A 
study published in JAMA by Dr. G Caleb Alexander and colleagues has shown how 
primary care visits have varied during the on-going pandemic by looking at data from US 
National Therapeutic Index. Parts of the visit were omitted due to using the telehealth 
platforms 32. Due to lack of medical instrumentation on the patient’s side, measurement of 
blood pressure or cholesterol level was decreased 19. Conversely, behavioral health 
medicine and mental health facilities were able to smoothly transition to virtual 
platforms. None of the procedural aspects of the appointment had to be compromised, 
apart from being physically present 20. Surgical and in-patient care procedures cannot be 
done using telehealth. A study at Harvard Medical School looked into the various 
medical specialties and observed the trend of telehealth usage among them across the 
nation. Specialties such as Dermatology, Rheumatology, Obstetrics/Gynecology, and 
Ophthalmology had the least change in visits and are back to normal trends of in-person 
visits post the June 2020 timeframe 22.  All of these studies point to the fact that there is a 
lot of variability within various healthcare departments with regards to the usage of 
telehealth. Even though they were able to identify them, there is no information regarding 
what implication might have led to those trends and what the trends were over the entire 
course of the year 2020.   
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STATE-LEVEL POLICIES DURING THE PANDEMIC 
         Following the first couple of incidences of Covid-19 cases documented in late 
January 2020 in the United States, an exponential spread of the virus had been seen in 
several states. One by one several states declared a State of Emergency highlighting the 
urgency of taking measures into their own hands to contain the spread. States of 
emergency were declared as early as February 29, 2020, by the state of Washington 
where the first case nationally was reported and as late as March 16, 2020, by the state of 
West Virginia. Several courses of action were taken to restrict movement and gathering 
of people by placing stay-at-home or shelter-in-place policies. Shelter-in-place policies 
required that people do not leave the premise of their homes versus a stay-at-home order 
in some states did not specifically restrict the movement of the public within their 
geographic vicinity. States that did not implement any such policies included: Arkansas, 
Iowa, Nebraska, North Dakota, South Dakota, Utah, and Wyoming. Many of the stay-at-
home and shelter-in-place orders were initiated by states in the late March and early April 
time frame. Policies varied from state-to-state with regards to its enforcement of the 
restrictions. Some states have the policy be mandatory on all versus others kept it to an 
advisory 22.  This time period also corresponded to a large national increase in the number 
of Covid-19 cases. 
         In order to reinforce the various state-wide stay-at-home policies, several other 
physical distancing closings were placed. Parallel to the stay-at-home policies, states 
implemented the closing of all non-essential businesses. In general, non-essential 
businesses are those that do not provide grocery, healthcare, financial support, or utilities; 
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overall, they tend to be recreational amenities to society 23. The only exception that many 
states made to this categorization was restaurants, as long they are only operating on a 
take-out method with no dining in option 23. Several schools around the country from K-
12 to universities shut down all in-person instruction and switched over to virtual 
platforms. 
         Starting at the end of April and through May, a slight decrease in the number of 
Covid-19 cases being reported and many deaths had been seen nationally. Due to this 
several states started to ease up on their initial Covid-19 Health emergency policies. 
States that initially had a strict shelter-at-home or stay-at-home policy started to switch 
over to a safer-at-home advisory. Businesses were also slowly allowed to reopen and 
function with health and safety measures put in place. As the year continued to progress 
the cases saw another uprise in certain parts of the country. Some states even saw the 
enactment of another stay-at-home order. For example, California declared another stay-
at-home order on December 6, 2020, and North Carolina instituted a Covid-19 curfew 
that required people to be home from 10 pm to 5 am 24 .  
SUMMARY: HEALTHCARE DELIVERY IN THE PANDEMIC 
         The initial rise in Covid-19 cases led to a nation-wide suspension of elective 
medical and dental procedures and greater emphasis put on safety protocol measures 5. 
As the cases started to rise, the number of facilities dedicated to treating Covid-19 
patients increased to allow for more space and professional help in treating people 
affected by the pandemic 25. One of the biggest changes that was implemented during this 
pandemic to cater to some of the medical needs without deferring them was 
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Telemedicine. At the recommendation of the CDC as well as there being limited physical 
space to accommodate all patients and maintain healthy safety measures, most of the in-
person outpatient care was switched over to telemedicine and using online platforms to 
deliver care 5,26. A National Bureau of Economic Research (NBER) working paper by 
Engy Ziedan and colleagues describes the impact of policy implementation had a certain 
effect on telehealth usage. The preliminary state closures did lead to a decreasing effect 
of in-person visits and reopening saw an upward trend in them 27. However, their analysis 
did not extend beyond August 2020. Understanding trends beyond August 2020 is 
important, because state policies varied with different trends in Covid-19 cases in the 
second half of the year. A Google-search analysis study showed that the US population’s 
interest in telehealth increased as the number of Covid-19 cases increased 28. Whether 
Covid-19 cases in addition to non-telehealth and telehealth state policies corresponded to 
differences in telehealth usage is an important area to look into in order to see whether 
one had a larger potential effect over the other or if there is another factor influencing 
telehealth usage trends. Also, by looking into data beyond the summer of 2020 there can 
be an insight as to how the secondary policies, such as the reimplementation of stay-at-
home mandates, may have affected the public in comparison to the primary enacted 
policies. This will help understand people’s motivation behind using telehealth and help 







 Several studies have been conducted since the start of the pandemic revolving 
around the usage of telehealth 5,19,27 . Overall, these studies have shown that the usage of 
telehealth has drastically gone up since Covid-19 has been declared a global health 
emergency. These studies predominantly focused on a specific hospital-network 
population that was confined to one geographic location, or a single field or specialty of 
medicine. What many of these studies lack is nationwide evaluations of the usage of 
telehealth. Although Ziedan et al. did a nationwide evaluation, their study focused on the 
initial rise of the pandemic and a couple of months after that (between March 2020 to 
August 2020 timeline). By expanding the timeline in this study through December 2020, 
it will allow for observations in telehealth trends through the Covid-19 cases uprising in 
the second half of the year. It will also give insight into whether trends were similar or 
different with the instigation of a second Covid-19 restriction order in some states. While 
various studies were able to make observations or correlations between telehealth usage 
in the backdrop of the Covid-19 pandemic, none of these studies examined the degree to 
which changes in telehealth usage coincided with federal policies expanding coverage for 
telehealth or changes in state stay at home policies over the course of the entire year. 
The specific aims of this study are to:  
1. Describe the change in telehealth usage over the year of 2020.  
2. Identify drivers of increased telehealth usage at the patient and policy level. 
3. Explore the heterogeneity of state policies that were instigated as a response to the 




 In order to achieve these goals, we will examine the overall weekly trends in telehealth 
across the nation and in ten states for which we have the most data. Data of visits will be 
broken down into medical diagnoses as well as types of visits to compare and contrast 
how telehealth’s capacity was implemented beyond one particular specialty. This will 
give insight into whether telehealth was universally adapted or if certain factors may have 
led it to be more viable in particular areas in medicine. In addition, it will show if the 
insurance policy expansion around new patient coverage was associated with changes in 
telehealth usage. Differences in telehealth usage by demographic characteristics such as 
age will be examined. Overall telehealth usage, telehealth through the type of visit, and 






We performed a retrospective cohort study of all outpatient visits captured in the 
HealthJump Database from 2019 to 2020 in all the states in the US. The HealthJump 
network is made up of several Electronic Health Record (EHR) systems software data. 
The data was collected from routine clinical care visits that incorporated all the medical 
specialties. The output collected by the databases is condensed EHR information that has 
been de-identified except for the date of clinical service and location of the visit with 
regards to state and 3-digit zip code.  
DATABASE INFORMATION 
The study utilized the data that was collected through HealthJump, which is 
Electronic Health Record data that includes diagnosis, procedures, labs, vitals, 
medications, and histories sourced from participating members of the HealthJump 
network. HealthJump database provided the needed EHR information as well as 
telehealth data needed for this study. Although the hospitals are deidentified in our data, 
the HealthJump database uses data collected from private practices and hospitals using a 
variety of EHR platforms such as Epic, nextgen healthcare, IDX, American Medical 
Software, GE Centricity software, and eClincalWorks.   The Beth Israel Deaconess 
Medical Center Institutional Review Board reviewed this study and deemed it exempt as 
human subjects research. The data is de-identified and none of the participants were 





We studied all outpatient visits captured in the electronic health records 
incorporated in HealthJump. Figure 1 depicts the states that were included in the sample, 
with states that make up the Middle to Southern regions of the United States (US) being 
the most represented in the data. Representation is calculated by the amount of data we 
have from that state in comparison to the state population. Brown indicates the most 
represented and gray indicates the least represented. 
 
Figure 1. Representation of the states in the US within the data 
EXPOSURE 
Our primary exposure of interest was the COVID-19 pandemic. As the pandemic 
had variable impacts on healthcare delivery throughout 2020 specifically, we used the 
time period of December 2019 to December 2020. During the weeks after the pandemic 
was declared a Public Health Emergency (March 6, 2020), most states implemented 
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restrictive policies about travel and elective healthcare use. Further, the Centers for 
Medicare and Medicaid relaxed state-based policies that restricted telehealth care to 
single states and provided parity of reimbursement at the onset of the pandemic.   
TIMELINE 
The specific data that was used for this study focuses on outpatient visits from the 
end of the year in 2019 and through the year of 2020. 
CLINICAL VARIABLES: 
In order to look at the effects of Covid-19 on the usage of telehealth during the 
pandemic, the data was analyzed through several different angles: overall trend, 
demographic breakdown, different telehealth Current Procedural Terminology (CPT) 
codes, and medical specialties.  
Demographics: 
The demographic breakdown includes information such as gender and age (more 
specifically mean age, percentage of patients who are over and under 65, and percentage 
over and under 18).  Data regarding the breakdown of the race was also collected but was 
not used for analytical purposes since race data were missing for 60% of outpatient 
visits.  
Telehealth: 
Telehealth visits were identified in the data through a code that was assigned to each visit 
in the database. These codes are known as the Current Procedural Terminology (CPT) 
codes. Created by the American Medical Association (AMA), CPT codes are  
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standardized codes and terms used to categorize procedures and healthcare services for 
medical records, insurance claims, and information that can be used for statistical 
purposes. It is used throughout the country by federal programs (Medicare and Medicaid) 
as well as private insurance companies 29. The code consists of a distinct 5-digit number 
that correlates to a particular type of medical procedure or healthcare service. In addition 
to CPT codes, G-modifiers can be used to add information to the CPT code and further 
the description of the procedure or service being described 5. Table 1 shows all the CPT 
codes and G-modifiers that were used in this study to describe telehealth visits. The G-
modifiers are specifically used in further describing any telehealth-related visits 5.  
CPT Code Description 
99441 Physician Telephone Evaluation 5-10 minutes 
99442 Physician Telephone Evaluation 11-20 minutes 
99443 Physician Telephone Evaluation 21-30 minutes 
GT-
Modifier 
Telehealth via interactive audio and video telecommunications systems 
GQ- 
Modifier 
Telehealth Via an asynchronous telecommunications system 
95 
Modifier 
synchronous telemedicine service rendered via a real-time interactive 
audio and video telecommunications system. 
Table 1: Telehealth CPT codes used in the study and their description 
Medical Specialties: 
Medical Specialties differentiation was approached in two ways. The first was to 
identify what type of office visit the specific data entry was for. To categorize this, CPT 
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codes were used.  Table 2 shows the range of CPT codes and their corresponding type of 
visit. 
CPT Codes Type of Visit 
99241 - 99245 Outpatient Consults 
99201-99205 New office visits 
99211-99215 Established Office visits 
Table 2: Types of Visits categorized by CPT codes 
The second approach was to categorize them by the type of diagnosis. In order to do this, 
we looked further into the various billing codes that were assigned to a visit. By using the 
Clinical Classification Software (CSS) all the billing codes and diagnoses were grouped 
into twenty-one level 1 diagnosis categories that correspond to body systems. Each 
billing code is mapped to one of the twenty-one body systems, which we use as a proxy 
for medical specialty 30. We use these twenty-one body systems as a proxy for medical 
specialty 30.  One drawback in using this method is that, unlike inpatient billing, diagnosis 
codes in an outpatient setting are often not ordered with the primary diagnosis 
first.  Thus, in order to ensure that we capture all the diagnosis codes related to the visit, 
we map all 8 diagnosis codes to their relevant body system and do not just focus on the 
first diagnosis code.  This means that patients with multiple diagnosis codes will be 
represented more than once in the mapping.  For example, a patient who has 1 telehealth 
visit but has 2 diagnosis codes, one that maps to “diseases of the circulatory system” and 
another that maps to “diseases of the respiratory system” will be represented as 1 visit for 
each diagnosis category, even though they only had 1 total telehealth visit. Due to this, 
	
26 
there might be some redundancy in the categorization and representation of outpatient 
visits.  
 Among all the billing codes that were used for the grouping process, in this study 
we focused on seven of them. In order to see trends in telehealth among the medical 
diagnoses deemed “high risk”, a list released by the CDC at the beginning of the 
pandemic was used as a reference 31. Diabetes, heart conditions, various lung conditions, 
and kidney disease and failure were accounted for in the following medical diagnoses 
respectively: Endocrine, Nutritional and Metabolic Diseases, Diseases of Circulatory 
System, Diseases of the Respiratory System, Diseases of the Genitourinary System. In 
addition, the Medical Feasibility (i.e., ability to deliver all or most care through 
telehealth) of various fields was tested by looking into the following two diagnoses: 
Mental, Behavioral and Neurodevelopmental Disorders, and Pregnancy, Childbirth, and 
the Puerperium.  
Covid-19 Status: 
 Covid-19 status was categorized based on whether doctor’s notes and billing 
codes reflected that the patient being seen had a positive Covid-19 condition or not.  
STATISTICAL ANALYSIS: 
We analyzed weekly trends in the number of telehealth appointments from 
December 2019 to December 2020.  We stratify by patient gender and age 65 years and 
over vs. under 65 years.  We also stratified patients with a COVID-19 diagnosis vs. 
without a COVID-19 diagnosis. We also stratify by type of office visit (outpatient 
consult, new patient, or established patient) and by the twenty-one diagnosis categories. 
	
27 
We compared the level and growth rate in telehealth visits before and during the 
pandemic.  We define the pre-pandemic period to be January 2019 to the week of March 
13, 2020, when the COVID-19 pandemic was declared a national emergency and many 
states began shutting down non-essential activities.  We define the pandemic period as 
the following week through December 2020.  Using an interrupted time series design, we 
estimate the association between the pandemic and the level and growth rate of telehealth 
visits.  We use two-sided t-tests and define statistical significance as a p-value ≦ 0.05. 
Statistical analysis was conducted with Stata SE 16 (StataCorp) and SAS version 9.4 
(SAS Institute Inc.).  We estimate the following interrupted time series model for week 𝑡: 
 
Visits! =	𝛽" + 𝛽#Post! + 𝛽$Time! + 𝛽%(Post*Time)! + 𝜀 
 
where Visits! is the weekly count of outpatient visits (both in-person and telehealth).  
Post! is an indicator variable that equals 1 after the national emergency declaration and 
Time! is a continuous variable where Time" is the week of the national emergency 
declaration, positive values are after the declaration and negative values are before the 
emergency declaration. 𝛽# is the coefficient of interest and measures the change in level 
of weekly outpatient visits after the national emergency declaration.   
Predicted levels are calculated from a linear regression of weekly trends on the 
number of outpatient visits. The trend is calculated as the coefficient on the weekly trend 
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 We calculated descriptive statistics of the demographic characteristics of our 
sample, including gender, race, ethnicity, language, age, and state in which the health 
services were received (Table 3). Data from 417,963 de-identified individuals were 
included. The majority (60.7%) of patients were female. Race and ethnicity data had a 
significant amount of missing data (36.7% and 39.1% respectively). Among patients with 
race and ethnicity data, most of the individuals were white and of Non-Hispanic ethnicity 
(49.8% and 39.6% respectively). The majority of them were English speaking (58.9%). 
Age was calculated using the percentile breakdown, the median age was 66 years 
(interquartile range: 51-89 years). Table 3 displays the ten states that contributed the most 
data to the dataset, with California accounting for 24.4% of the data followed by the other 
9 states in decreasing order. The remainder of the states consisted of only 16.9% of the 
data.  
ASSOCIATION OF POLICY CHANGES WITH TELEHEALTH TRENDS  
 Telehealth was accounted for by using the affiliated CPT billing codes generated 
by the providers for each visit. The number of visits was calculated weekly and is shown 
from December 2019 to December 2020. Figure 2 highlights the overall trends in 
healthcare visits by all the individuals in the data set. The declaration of the National 
Public Health emergency is indicated with a red line and similarly, reopening of states is 
indicated with a shaded red region on the graph. Telehealth usage had an upward trend 
during the weeks following the Public Health declaration emergency, with a 92% 
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increase in telehealth appointments during the week of March 11, 2020, relative to the 
prior week.  Telehealth subsequently decreased following the start of reopening 
procedures. Table 5 further explores this trend by showing the percentage that telehealth 
made up in all the visits that occurred. Telehealth accounted for most of the visits in April 
(9.75%). Although telehealth usage did not drop to baseline, meaning the level that it was 
at in December 2019 or the beginning of 2020, there was a fluctuating overall downward 
trend post the first week of May at an average of 10% a week (Figure 2). Telehealth has 
seen a slight increase in its usage at the end of 2020 as seen in Table 5. Table 4 reports 
the results of the interrupted time series analysis.  There was a statistically significant 
decrease in the total number of visits (telehealth+in-person) after the national emergency 
declaration (-455,056.6; 95% confidence interval (CI): -519,983.5 to -
390,129.5).  However, after the initial decline in total visits, there was a rapid recovery. 
Overall, as the weekly growth rate in visits increased from 0.4% (95% CI: 0.27% to 



















Table 3. Demographic Summary breakdown of the data (**States with the most 










Table 4: Results of Interrupted Time Series Analysis on Total Visits 
(Pre-Pandemic defined as prior to March 13, 2020 and Pandemic defined as weeks after 






Table 5. Monthly breakdown of the percentage of visits that were Telehealth 
  
Mean 
(95% Confidence Interval) 
  Average Number of Visits (level) Weekly growth rate, % (trend) 
Pre-Pandemic 965,140.4 0.4 
 (929,193.9 to 1,001,087.0) (0.27 to 0.54) 
Pandemic 510,083.9 1.7 
  (450,230.3 to 569,937.5) (1.30 to 2.09) 
Change -455,056.5 1.29 























































TELEHEALTH TRENDS AMONG STATES 
 Although the overall progression of telehealth usage stayed the same throughout 
the country, it is also important to see this trend at a state-wide level. Figure 3 shows the 
breakdown of these trends by the states that were listed in Table 3 that contributed the 
most data to our dataset. The declaration of the Covid-19 pandemic as a National Public 
Health Emergency (March 6, 2020) which occurred around week 12 of 2020 coincided 
with a spike in telehealth usage among all states. This was also around the same time that 
all the states, with the exception of Utah and Arkansas (Utah only had a stay-at-home 
advisory), implemented a state-wide stay-at-home mandate. Following the removal of the 
state-specific stay-at-home mandates, many of the states saw a decline in telehealth visits 
that eventually leveled out (still higher than baseline numbers). The only exception to this 
was California that saw a relatively similar amount of telehealth visits during their stay-
at-home advisory period with a 2-3% increase or decrease in telehealth visits between 
weeks. States that saw a reimplementation of stay-at-home orders were California and 
North Carolina. California reinstated its stay-at-home mandate while North Carolina 
passed a stay-at-home curfew that required people to be at home from 10 pm to 5 am. 
California, already having quite high levels of telehealth usage, saw a slight increase 
during the reimplementation of stay-at-home orders in comparison to the first stay-at-
home mandate. North Carolina also saw the same, except at a much lower magnitude. 
During the implementation of the second stay-at-home order, California saw a 91% 
increase in telehealth visits from the prior week while North Carolina saw a 63% 
increase. Even though second stay-at-home policies caused an uptick in telehealth visits, 
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it was smaller in magnitude in comparison to the first policy implementation. For 
example, during the first implementation, California saw 20 times the increase. It is 
important to note that only state-wide policies are reflected here. There were many stay-
at-home mandates, advisories, and curfews that were implemented at a county level in 
various states throughout the year.  
SUBGROUP ANALYSES 
Type of Visit: 
Figure 4 shows the breakdown of telehealth trends by type of visit. Return patient 
was defined as any patient going back to the same doctor for medical care while new 
patient entails going to a new medical provider for care. Consult visits are when one 
healthcare provider seeks the advice or suggestions of another provider about a specific 
case. All of these categorizations were made based on billing codes given to the visit. The 
two policies that were instrumental in relaxing policies around geographic boundaries 
and allowing seeing new physicians are indicated with the vertical red lines. Overall 
consult visits saw the least amount of inflection in their telehealth usage, with a 
maximum of 60 visits per week. Both return and new patients visits saw a sharp upward 
trend post 3/4/2020 and continued to have an upward trend after the implementation of 
the CARES Act. Although return visits had an overall higher magnitude of visits, both 
return and new patient visits saw an 85% increase after 3/4/2020 in comparison to the 
previous week. Both of them peaked around the late April timeframe. Following that 
there was a sharp decrease at around 5-10% a week till early June after which the trends 
seemed to be fluctuating. The end of 2020 saw another uptick in return and new patient 
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visits. Return patient visits had an overall higher magnitude of the number of telehealth 
visits in comparison to consult and new patient visits.  
Telehealth use among patients over 65 years old: 
 
Telehealth trends were also analyzed through age breakdown (Figure 5). The CPRSA Act 
is indicated by a vertical red line, which was instrumental in expanding Medicare policies 
to cover telehealth. Overall, there were a higher number of visits recorded by the age 
group of those under 65. The trend over the year between both the age groups was similar 
and both of them saw a rise in the number of telehealth visits post 03/06/2020, with the 
under 65 demographic having a 91.78% increase and 65 and above having a 94.45% 
increase (Figure 5). There was a fluctuating downward trend post-May of 2020 with a 
slight uptick again at the end of the year around December. The 65 and over demographic 
was looked into further by breaking down their visits by in-person and telehealth. Figure 
6 shows the trends of both of these types of visits for this demographic over the year 
2020. Telehealth visits rose after March 4, 2020 and peaked in the middle of May. 
Following March 4, telehealth visits rose by 94% while in-person visits dropped by 36%. 
During the time period of March to the end of June, telehealth made up an average of 





Figure 4. Telehealth appointments by Type of Visit (with an indication of policy 
implementation)
 





Figure 6. Medical Visits breakdown by telehealth and in-person for 65 and over 
Demographic 
 
Clinical Drivers of Telehealth: 
Telehealth data was broken down by medical diagnoses using the billing codes that were 
given to each medical visit by the doctor. Figure 7 shows the breakdown of these 
diagnoses by two categories: Comorbidities and Medical Adaptability. Comorbidities 
were identified using the list that the CDC released at the beginning of the pandemic as 
an advisory for those at elevated risk of contracting the virus  31. Diabetes, heart 
conditions, various lung infections, and diseases, kidney failure, and disease were among 
the top in the list of comorbidities. Diabetes was accounted for in the Endocrine, 
Nutritional, and Metabolic diseases billing code while kidney-related conditions were 





    
Figure 7. Telehealth by Medical Diagnosis to show usage among comorbidities and 
adaptability of certain Medical Specialties 
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trend in telehealth usage throughout the year. They all had a drastic peak that started 
around March 20, 2020, with an initial rise of around 95% in telehealth visits across all of 
these medical diagnoses. The upward trend lasted till May 15, 2020. Following that all of 
them had a downward trend, but rates of telehealth visits remained higher than baseline 
levels (week 1-11). It is important to note that there was a second uptick in the usage of 
telehealth at the end of 2020, although it was smaller in magnitude than the original 
uptick earlier in the year. Endocrine, Nutritional, and Metabolic diseases saw the highest 
number of telehealth visits through this time period while Diseases of the Genitourinary 
System saw the least. 
Patterns of telehealth usage in two medical diagnoses: Mental, Behavioral, and 
Neurodevelopmental Disorder and Pregnancy, Childbirth, and Puerperium are also 
displayed in the medical feasibility graph. Each of them represented an expertise-driven 
field or procedural-driven field, respectively. Expertise field predominantly focused on 
medical care through verbal communication such as mental health counseling 
appointments. The procedural field is focused on a lot of hands-on medical care such as 
surgeries. As depicted in the graph, there was a drastic difference between the telehealth 
usages among these two diagnoses. Mental, Behavioral, and Neurodevelopmental 
Disorders’ trend were very similar to those that were discussed in the comorbidities 
graph. At week 12 (March 20, 2020) there was an 83% increase in telehealth visits in this 
medical diagnosis. On the other hand, the Pregnancy, Childbirth, and Puerperium trend 
was pretty flat with very subtle ups and downs in telehealth usage. The maximum number 




A similar telehealth usage trend was noticed in patients of non-Covid-19 status 
according to Figure 8. The telehealth usage for this population peaked at the beginning of 
May at 1677 telehealth visits per week and saw a fluctuating decline for the rest of the 
year. On the other hand, patients who did have Covid-19 utilized the telehealth platform 
differently. The graph shows that the telehealth trend for this population had three peaks 
over the course of the year. One of them matches up with the telehealth usage peak of 
people of non-Covid-19 status. The other peak happened around the July-August time 
frame, and lastly, the highest peak, which hit 1557 visits a week, was seen at the end of 
the year in December.  
 








 In this study, we examined telehealth use during the Covid-19 pandemic and the 
influence of federal and state-level policies. In addition, we explored how factors such as 
medical diagnosis, age, and Covid-19 status were associated with patterns of telehealth 
use. We hypothesized that the policies implemented at a national and state-wide level 
would be associated with an increase in the usage of telehealth. In addition, being deemed 
at high-risk or going to a medical specialty that was feasible to a virtual platform would 
be associated with greater use of telehealth. 
  Telehealth usage increased significantly at the onset of the National Public 
Health Emergency and subsequently decreased following the implementation of state-
reopenings.  Our findings are consistent with studies that were done by Contreras et al. 
and Ziedan et al. which also noted the early rise in telehealth use. Looking at the trend 
throughout the year 2020 illustrated that the end of May was an inflection point between 
telehealth and in-person visits. Our study expands what we know about telehealth use to 
include subsequent national surges in COVID-19 hospitalizations, and variable use by 
states of late 2020 stay-at-home orders. Even though telehealth visits started to decrease 
after reopening processes began in states, that the end of the year saw another uptick in 
telehealth usage (not to the same degree as the initial rise). These findings suggest that 
certain circumstances, such as pandemic conditions, have shown that telehealth was used 
as a medium for receiving medical care.  
The federal policies that expanded telehealth accessibility and financing (PREP 
Act, CARES Act, and CPRSA Act) were put in place nearly simultaneously to the 
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National Public Health Emergency, which makes distinguishing between the effect of the 
two impossible.   However, while all of these policies are still in place in the entire 
country, telehealth now has started to decline again. More importantly, when comparing 
telehealth trends during the stay-at-home orders in states vs the reopening phase it shows 
that despite the policies being in place telehealth usage went down. A potential 
explanation for these observations in the trends can be that these policies alleviated 
financial and accessibility stressors when in-person visits were not possible. Once in-
person visits were allowed again, people were likely to seek medical care on non-virtual 
platforms. It should be mentioned that while this holds for most of the states that were 
looked into, there were some exceptions. 
 California, most notably, had a significant increase in telehealth usage at the 
onset of the pandemic (20 times increase at the onset of the pandemic). Even during the 
relaxation phase from the stay-at-home order, the telehealth visits were comparable to 
during the stay-at-home order. California was the only state in the country to have very 
inclusive telehealth policies before the pandemic. This included having a wide range of 
telehealth platforms covered as a part of insurance plans. Due to this, it may be probable 
that California had more time to figure out where telehealth is feasible and how to better 
incorporate it into healthcare. This could be a potential example of how policy could 
influence the usage of telehealth, but there might be a longer implementation period to 
fully see the results of the policy. Most states at the onset of the pandemic were 
inexperienced with telehealth policy, hence their inability to fully implement changes in 
healthcare delivery. On the other hand, states such as Utah and Alaska, despite not having 
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any state-level stay-at-home mandates, still saw an increase in telehealth visits. In this 
instance, it may be because the threat of Covid-19 was truly the driving force for 
telehealth usage.  Looking into both of these examples, it is likely that both policy and the 
circumstances of Covid-19 contributed to increased telehealth usage. In the future, 
telehealth may be an option for patients who have health conditions that put them in a 
position where leaving their home may not be possible or advised.  
Looking at telehealth through the realm of medical diagnoses illustrated that the 
conditions that were deemed “high-risk” by the CDC did show higher usage in telehealth 
than other conditions. Medical specialties that encompass mental, behavioral, and 
neurodevelopmental disorders had a higher rate of telehealth usage than those that 
covered pregnancy, childbirth, and puerperium. We hypothesize that the variability in 
usage of telehealth was based on the medical conditions a patient had, and whether 
telehealth was a feasible option or not. For example, while mental health professionals 
could easily and rapidly expand their practices to engage telehealth, predominantly 
procedural specialties such as obstetrics could only employ telehealth for counseling-
focused visits. This raises the possibility that telehealth may remain a useful option for 
patients while COVID-19 remains a threat or for patients with limited mobility or 
accessibility to routine in-person care. 
 The overall telehealth trend data is a reflection of several factors that went into 
someone deciding to use telehealth. These factors include affordability, availability, 
current policies implemented in the area, and medical conditions that need to be 
addressed. The data shows that people are willing to use virtual platforms as a means of 
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getting medical care. In the first 1-2 months after the declaration of the National Public 
Health Emergency clearly, telehealth usage spiked to its all-time high. A study published 
in the JMIR Public Health Surveillance showed how there was a significant increase in 
the interest in telehealth at the onset of the pandemic 28. This was accessed by looking 
into the volume of Google searches with the keywords “Telehealth” and “Telemedicine”. 
Our data shows that usage of telehealth was the highest at the onset of the pandemic and 
any other upticks in usages were not of the same magnitude. This may be because how 
the public’s information and knowledge about the pandemic were little to non-existent 
around the March 2020 timeframe. Due to this, doubt and fear might have led people to 
use telehealth as a safety measure at this time. Although Covid-19 cases were higher in 
the latter half of the year, telehealth usage did not comparatively increase. Over time, 
knowledge about the virus increased. We hypothesize there was more clarity as to what 
the mortality rate was, how contagious it was, and what measures can be taken to ensure 
safe living outside of one’s home. People’s understanding of the virus and their fears, or 
lack thereof, might have played a role in deciding whether to use telehealth.  
 Telehealth, being a virtual platform, requires the implementation of technology 
and protocols that were not normal for a lot of medical practices. It requires the 
appropriate technology (hardware and software), training of staff to use these 
technologies, creation of new workflows, changing of scheduling and logistics to 
incorporate telehealth visits, and updating documentation 31. Although telehealth was 
used a lot at the beginning of the pandemic, making all these changes was very hard on 
healthcare providers. Adapting to a new platform takes time and studies have shown that 
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this change was easier on bigger medical organizations due to their financial capabilities 
in comparison to smaller private practices 31.   Figure 8 in the results shows how 
telehealth might have improved over the year to cater to a wider range of patients such as 
Covid-19 positive patients. Those who were positive for the virus had an increasing trend 
in using telehealth over the year.   One aspect of this could be, as mentioned earlier, that 
more information might have led to people realizing that all Covid-19 cases do not 
require hospitalization. Another aspect could be the fact that telehealth was refined 
through the year to be accessible to those who, by medical advice, should not leave their 
house unless hospitalization is needed.  This exemplifies that given time this platform can 
be used to create a safer and more efficient medical delivery environment, especially with 
infectious diseases such as Covid-19. This is further shown in the breakdown of medical 
diagnosis by comorbidities, where for those who were deemed at “high-risk”, telehealth 
allowed them to receive medical care in a way that would not jeopardize their health. 
 The other side to telehealth being a modality to give medical care is whether it is 
feasible or not. Shifting of healthcare to a virtual platform required some alterations to 
what a visit would encompass. A study published in JAMA specifically looked at 
Primary Care visits through the pandemic. Primary care was used since it is the specialty 
that most people across all demographics use 19. Although telehealth was used in this 
specialty, several aspects of the visits were taken out such as checking blood pressure and 
doing other diagnostic testing. In order to have a “complete” visit, it puts pressure on the 
patient to have the required machinery at home which might not always be feasible. This 
scenario can possibly explain why telehealth decreased after stay-at-home mandates were 
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relaxed. People might have not wanted to compromise on their healthcare by using virtual 
platforms. Therefore, when there was an option of in-person visits people might have 
opted for that over telehealth. Another facet to this is that certain medical specialties are 
unable to adapt to a virtual interface, particularly those that frequently conduct medical 
procedures that require direct operating on the patient. A study submitted to Oncology 
letters has shown that surgical specialties were able to use telehealth for pre or 
postoperative visits and consultation but were not able to use it for the actual procedure 
19. In the medical diagnoses that were tested as a part of this study, we saw that medical 
care encompassing Pregnancy, Childbirth, and Puerperium could not use telehealth. An 
important takeaway is that although these medical specialties cannot completely adapt to 
telehealth, they can incorporate it into parts of their care with regards to preliminary 
office visits with patients or any consultations that might have to do with other medical 
professionals who are not geographically close. Conversely, any Mental Health-related 
healthcare was very capable of using a virtual platform and their means of giving 
healthcare is predominantly verbal.  
 As technology advancements have increased over the years, many people have 
access to some mode of technology whether that be through computers, tablets, 
smartphones, or laptops 32. Due to this telehealth can be a viable healthcare delivery 
platform. The extent to which it can be used may depend on whether it is safe and 
medically feasible to use telehealth. It is clear that not all medical visits and procedures 
can be accounted for in telehealth. Figure 7 in the results show how OB/GYN related care 
saw the least amount of telehealth usage. This may not be because this medical specialty 
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was not willing to use virtual platforms, but rather that they were not able to. It should be 
mentioned that there were some telehealth visits in this specialty too. A potential 
explanation for this can be that consultation visits and doctor office visits were probably 
doable over telehealth, but something like actually giving birth required the patient to go 
into the hospital. Looking into the future it may be realistic to implement a “hybrid” 
telehealth model where certain types of medical visits that are not procedural or require 
the usage of high-technology medical equipment can be done over telehealth11. This 
could help increase efficiency for healthcare workers and could save time and money for 
patients who might not have to come into the hospital for every single visit.   
LIMITATIONS 
 This study had several limitations. First, the timing of the National Emergency 
coincided with the policies to expand telehealth use, making it impossible to look at the 
independent effect of either. Relatedly, many of the telehealth policies will revert to pre-
Covid-19 policies once the National Public Health Emergency is lifted. Due to this, we 
cannot separate the impact of the pandemic from the impact of national policies on 
telehealth use. Secondly, the dataset had some areas of information that were not 
available. Some of the important ones that would have helped improve this study are 
insurance breakdown of patients, race, rural and urban breakdown, and age demographic 
breakdown in medical diagnosis usage. Due to this, we were unable to ask questions 
about how locality, race, or insurance differences may have played into telehealth usage. 
Third, not being able to control for over or under-representation of states may have 
limited the study to make overarching assumptions of the results with regards to the 
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entire nation. Lastly, not having a way to account for all the possible billing codes for 
telehealth, due to the inconsistency in its categorization.  
 Many of the policies that were implemented during the study period concerned 
insurance expansions. Currently, we can account for a part of the telehealth upsurge to 
increased insurance coverage. Having a detailed breakdown would help identify which 
specific insurance companies and plans accounted for the most usage in telehealth and 
also if public or private insurance users used telehealth the most. This would accurately 
depict whether the policies were truly effective in implementing what they set out to. In 
addition, having a race and rural and urban breakdown would allow us to make 
observations on other aspects that might have influenced people to use telehealth. This 
would speak to the issue of accessibility of telehealth and further look into its feasibility 
beyond just medical adaptability. Also, it would allow us to assess policies that focused 
on expanding the geographic border for medical care and see if it was able to show in the 
data.   
 Several studies have indicated that senior citizens are at a disadvantage to using 
telehealth since using technology might be a limitation for them 5,33. Although in 
comparison to demographics that were younger than 65 those who were 65 and overused 
telehealth at a lower amount, when independently looking at the trend for 65 and over it 
can be noticed that their trend followed the general telehealth usage trend. What would 
have helped further this argument would have been to get a breakdown of the medical 
specialties used by this age demographic. This would have helped to get a measure of the 
relative telehealth usage based on the medical needs of this demographic.  
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 Although this was a national study, not every state was proportionally 
represented. This study is heavily based on the states that had the most amount of data 
that contributed to the overall results. By controlling for this variation, it would have 
helped to get a more balanced result that could have helped in making general claims for 
the entire national population. Lastly, billing code standardization was also a limitation in 
this study. The methods section laid out the CPT codes that were used in this study to 
account for telehealth visits, but unfortunately, there is a lot of variability in how 
telehealth is coded for. Due to this, it may be possible that some visits were not accounted 
for as they did not fall under the categorization of telehealth.  
FUTURE STEPS 
Although telehealth shows promise as being a modality for healthcare delivery, 
there are other aspects to look into in order to further the argument of its viability. 
Technology is a huge factor in making telehealth work, and it is important to recognize 
that technological capabilities may differ across all hospitals in the nation. Due to this, it 
would be interesting to investigate the usage of telehealth given the technological 
parameters of hospitals. Furthermore, it would also be important to investigate the 
technology available to patients to ensure that they can actually use telehealth. This could 
be achieved by conducting patient outreach before visits to know what technology they 
have and can use so that care can be better catered to them.   
This study stops its data at the end of 2020 but looking past this time period will 
give further insight into how willing people are to use telehealth. An important event to 
note is the distribution of vaccines that has begun at the end of 2020. As we have seen in 
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the results, telehealth trends decreased when there was an option of in-person or a lesser 
perceived threat health-wise. With people getting vaccinated, it would be interesting to 
see whether that affects people continuing to use telehealth or opting to switch back to in-
person visits. This will also further indicate what areas of healthcare telehealth would 
have longevity in.  
CONCLUSION  
 The Covid-19 pandemic has shown how telehealth may be an effective alternative 
to in-person visits for medical needs that are elective or non-life-threatening. Throughout 
the year 2020, telehealth has been implemented in several aspects of health care such as 
doctor’s visits, preliminarily medical consultations, follow-up checkups, and medical 
counseling visits such as mental health. By observing the telehealth trends through the 
year 2020 it has been noted that people are willing to use this platform when in-person 
visits were not an option or if they were medically vulnerable due to Covid-19. When 
areas started reopening processes, the number of in-person visits increased. Federal and 
state policies in addition to the medical climate had an impact on whether people used 
telehealth or not. Although telehealth may not be used in the same capacity as it was 
during Covid-19, the results show that people are willing to use it and that looking into 
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